Bivalent role of the phosphatidylinositol-3-kinase (PI3K) during influenza virus infection and host cell defence.
Infections with influenza A viruses result in the activation of a variety of intracellular signalling pathways. Recent findings suggest that in response to double-stranded RNA (dsRNA), which is commonly used as a mimic for accumulating viral RNA, the phosphatidylinositol-3-kinase (PI3K) is activated and mediates activation of the transcription factor interferon regulatory factor 3 (IRF-3). Thus, we investigated the function of PI3K during influenza virus infection. The pathway was activated upon infection and consistent with earlier findings using dsRNA, inhibition of PI3K itself or block of signalling by the PI3K product, the second messenger phosphatidylinositol-3,4,5-trisphosphate (PIP3), results in misphosphorylation and impaired dimerization of IRF-3 as well as reduced IRF-3-dependent promoter activity. This would imply an antiviral function of the kinase in influenza virus-infected cells. However, upon inhibition of PI3K, titers of progeny virus were reduced rather than enhanced. This was coincident with a strong decrease of viral protein accumulation that was not due to a block of protein synthesis or inhibition of the viral polymerase complex. Immunofluorescence studies revealed that PI3K rather appears to regulate a very early step during viral entry. Thus PI3K is a perfect example of a seemingly antiviral signalling component that is misused by the virus to support effective replication.